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(57) Abstract: 



PURPOSE: To reduce the noise of a transformer and a 
reactor down to a level requiring no noise absorbing 
member nor noise insulation box. 

CONSTFTUTION: The low noise transformer employs a 
silicon steel plate having DC magnetostriction between 
-1.5x(1/10 6 ) and 1.5x(1/10 6 ). The abutting parts of 
compositional members of the core and, preferably, the 
parts of the core to be tightened by bolts and the gap 
part are bonded through an adhesive having the bonding 
strength of 100kgf/cm 2 or above. The laminated steel 
plates are immersed into varnish to be bonded and a coil 
is fixed. More preferably, the core is welded in the 
laminating direction of steel plate. A spacer made of 
nonmagnetic material having hardness Hv of 50 or above 
is inserted into the gap depending on the size thereof 
and the spacer 1 5 bonded to the compositional member 
of the core through an adhesive having the 
aforementioned bonding strength. This structure reduces 
vibration caused by various factors of the core 
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(54) [58M©«ift;] fflBW h 'J 7* h;^®37 



(57) [flft] 

mm femr-vrnm*- 1 . sx u/io*) - 
i. 5x (i/i o 6 ) x-i>z>mmmm*h%*). 37 

h^*SP, y : lOOkgf/ 

Hv : 5 0W±O^JS14^e,^^>x^— iJ-^lfA? 




2 3 4 
a ^ (xlD-») 



1 ] 3 7«/s«*t* t * la-coas**- 1 . 

5 X ( 1 / 1 0 6 ) -l. 5 X ( 1 / 1 0 6 ) X't>Z>J£% 
SME***«K 37«**ttirdLOg#'iST»]W|* 
5$.g : 1 0 0 k g f /cm'JBLh (ffiL. 2 StT-cOg 

[R*Jl2i 37»j£g&*tM1HUESft*:l!iT«=Bi- 
LTfB««B£|6!i& { *** h 

aWSTfcWtffii-ritftJtS** : 1 0 0 k g f /c m 
nX± (fflU 2 5 tT*<0«»^S) 08»3)-Cg*S 
tiTv>*a*JSl t:S£«<0fg;g ; §-h7>*4fcli , .)7? 
h;tffl<037o 

1 J fcli 2 UBftOlUMF H 7 'sZitzliV 7 ? 
h;Vffl<7)37. 

[»*«4] 37»l£3Wfc* ; ? L<0£#iMTgB<0-8& 

K : 1 0 Ok g f/cm»tt± MIL, 2 5ttW»«F 
SUE) 0**»?»*SjvCv»4«*Jj|l. 2*fctt3 

[M$JR5l 37«Mt»#£? L<r)^^MxU<r)-U 

v : 5 O^Vim&fcfrhKZZ^—WWXZtl. 

37»«IM*fcjW»*SilE : 1 0 0 k g f 
/cra'ttl (lit, 2 5t:-C«)«*SfcK) «tt*«-C 
*»SiiTv>*W*!lK 2 4fcli3UE*©lftB*l' 
? 7* h;wffl037 0 

10 0 0 1] 

(50Hz~20kHz) T'ftffl ?*l*£*ffl, 
[0 0 0 2] 

.'J 7* h;KO^< IJ37*tt LraS5Si«*fflv»Tv>4 

-&'J7i'h;i- J Ph7>X OCTOg&P, fcS<Olf* t 

[000 3J ft*, C<OiT^37<OjfUi:J:^S ; f £ 
ftT$«*$&J: LT, K-C»*ft 



(2) ftR? 8-111322 

2 

© 1fSa¥3- 1 3 5 0 0 7-5H>&H¥4 -6 12 11 

© ltlS3¥ 5-2 9 1 0 5 3-ttMi, (f^SC^Affii 
3RfWE*E«L» -tWp«U6. 5%a*tllfi«>J:T4 

® 5- 2 5 1 2 4 4 *1»tt, *&8UftBS# 

fK>37£ESU -tort, »HU0lx.tf7i5^ f<0 

a *i ftMttJBsmrflo = t ^ es l t 

[0 0 0 4] 

[§§^* { «*LJ:o ktiU] Ltf'L, C: 

li"R#*t*Jg#*S-e h5>X*'J7*l-**IS-9 
&4<, ifc, ftB9¥5-2 5 1 2 4 4-*-C«*31t"CV» 
*3 7«rWi||l»0«jli#*»H«T**. *»WCiC 

20 **Ct*»-C**37*att-f*Ct*lWt1-*. 
[0 0 0 5] 

4o 

(D 3 7»j£fiM*a t , EStcoBffi**- 1 . 5 x ( i / 

1 0 6 ) -1. 5X (1/1 0 s ) -C*&&£fl&*fefr 
9, 3 7»l£»»£ , 9L©££i!iT8&tf*}gfcS£j£: 10 
Okgf/cm'fiUb MIL, 2 5 *C-CO«*^lg) © 

[0 0 0 6] (2) ±E(l)037i:iv>t, 37»«SB 
ttH fl KE $ titzgxm* * L TUttaM*** 1 ** h 
? J.OR.-K* h t g T«H, h t a 7 18)£ 

a-c«t3 7S6*fraRy-*a-c«ra7> f -!-n-f^« 

*5£Jg: 100kg 1/erfttJt (teL, 2 5*CT*0 

(3) ±E0)4fctt(2)O37ia*<»»T, ^®* ? ««<OS{ 
40 l^l6]T*}§«$itTV»-5e:Sl-h7>^t/c{i , J7^ h 

[0 0 0 7] (4) ±ie(l), (2)ifctt(3)<037i:fcv> 
37»SSEttf 9 LO^#ST«0-85i^li^a 

\z*f* y -f*MLs y ^mm^m. : 1 0 0 k 

g f/craUU (11L> 2 5t:T*0«*^«) Ott* 

^jr*«if$nTv^fts : tb7>xifcii'J7i' h^ffl 

037. 

(5) ±E(1)> (2)i/c(i(3)037«:Uv>T. 3 7«S 

50 * l, y -fmzw&H v : 5 0 w±<o^jeit#^ 
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(3) 

3 

fcjW**3ME : 1 0 0 k gf/cm 2 lU (fit, 2 5 

>Xitz\t*}7 9 F*W37. 
10 0 0 8] 

C0 2oo»4«H*l«l»»J:#«LTH*OB:T 
■*OB£K H*#JtLTa**fi;T 

*J3LTOBaitt*+ia*flMg, 4fC, S i *6. 5 
<*P*.$>iiJLoft«i> ft <, 37#Ht 

3 7*tfc LTIi?Fig^T-*^„ 
[0 0 0 9] £<bic, ft#ow«*J»ft-t*fc*u, i 
1\ 3 7^M^&±if.i:o<,>T*£it£fr<<\ 

»#OSfcifeiG(fc tTttTOJ:-5«r<>Od»**Ct* 

© 37«j£«#£itgH5ELTi»*ST«***;u h<0 

© 3 7fti:lo'< f SWi* t 7"^tnt|& 
«5 1* U J: ^ffiSJS^ fc Mftti£«i: «t 

[0 0 10] ttT. *WH«>flMM>Blj£SftUo<,>Ttt 
HI"*. &^fi£* { 8S*Jl£iS1S£3 7*tfcL-C, B2 40 
liTF-t i o fcUMSfcE* <-fW7 (B«k HiMffl 
«*e>**3 7flMMW) fcftSU :«37tH>it; 
yr* 1 kHz, 2 0 0 k VA, Sftl 0 

Okg) Uov»TK*W5fcWfc*ffofc. §3711, 3 
7*tfc LTS 3-7wt%, SftTOSBS*). 

ettftPSx d/io') -0. 1 x (1/1 o«) <n 

St:15 0kgf/cm J (ffiU 2 5t-C08£& 

st) <»&%mx-&%itz?7t¥>r >-fmz%Mmx- so 



#■¥8-1 113 2 2 

»» l & t>a#fio 3 7 £tts? l , *n h 

^STfi**LX**HHi>Sit, 37£l£gWfc' ; > L 
*H*i:*»H56LT*4. B*Ofl£(i, 375:1 k 
Hz, B=lTO*ftTBBLfc«BT, «J 7* »>.*«> 
flH+-C>SE55"5> 1 mBiifcfclTfTo*:. 
[0 0 1 1 ] BUi-i-WSSSr^i-tW-C, 3 7*tt t 

3 7#fcLTtircoffiE©«Jf«*«l. 5X (l/i 
0 6 ) »T*)*a*fl«*fflv>fc»«-U, JSM1i* { 2. 
ox ( l / 1 0 s ) JA±oa*iME*fliv»fc»fc * 0 t 

l&WCMU 37#tLTaar*018SMOJ6*^**l. 5 

x (i/i o 6 ) aToa«istfflv>i, 

tta*fUS«)»6-i:tiaffili«Hl«JO*|niUJ: OSEftt 
fSl^S^-f^E I 370»^ J&JjE(i«Wrt<0 

Ofitfc**o 

[0012] KK-p«>B90«#1t* 1 . 5 X (1/1 

o 6 ) jiTt+afcttuii, aasaisos i**** 

5. 5wf»flHit4:i:4W*i. SStiS i 
L*»U Sit-*ft**7.' Ow t %£i@;L*fcfMKa { # 

5-7. 0wt%O*fe|HH«*ttffl-r4ifca i »iL 

[0 0 13] wOJ:^4*a*8MgtLrii» 
C : 1 0 0 p pmttT, Mn:50ppm-0.5wt 

* ") , -10*65 0 p p mK ±&tirt* - fc *«*TjaT-* 

-f-^iSinft^o. 5v>t%imz.ztm<r>mtz 
p p m*ft*.& tiDi1i* l *ib-r-2> fc t iu, ftffloii 

[ 0 0 1 4]".*U, MSWH03 70fi}«Uov»rSiW 
«:TO^§aTgB*«»^.« : 10 0kg f/cmUl 

± Miu 2 5t;r-<o«^s) <7>%%m-mi-z>o 

B30 (a) - (d) tt.37«***fl LO^^S 
T352 «r*t*3 7«»«05«r^LTi^o 
[0015] &±S. -ftUft 3 B ( a ) - ( c ) izmt 
loZW83 7<om&lt. Z<r>mm\-R21xtzMXtiLi 
*LT#* »-%*?it*CfcT'3 7g|SgE#l fc'T.L*' 
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5 

-ffWi:a«B5cSii, 4fc, £3 El (d) US* J: 5 
4#3 70J§£(i< 3 70nSi ! '0 K***?lx-5ifc 

01 4U*1-idU3Tfl|lS8Mf 1 a, 1 b.«D2sSW ? , 

5M { HS6->4£#iiTS|> (oil), ^JiS^4>7 7' 
#ifci;*8&5*) fc44. 

[0 0 1 6] \M.viT'<0&mtfO. 2X (1/I0«).fl. 
ASXiRfi (Si : 6. 4wt.%cOftt£|6]ttJi£flilS) 
£ffl<,>TH4 lCjj*1-«i|©h5>Xffl3 7*ft»Lfc. 

= 0. 2TO*ft-e»»LfcttfiK\ 37iEffi*>«bl0 
cmHUtfcteffiT-frofco *Ofc*fc@5C:jjH-. 
Cifttf, ^i^tSP2Sr«ir5SKl 0 0kg f /cm 
*JBLh (lit, 2 5t;T*<0««5iS) <0«»?jiJ-C-«* L 

[0 0 17] 4fc, 37* { 37«*86*tt'd LO^^g 
T«©H* 4 li £15 U *Btt 4 ¥ * y "785 * *t * » 

4> y7'S6«:o^T4, «*5lJS MOOkg f /cm 

2 (fiu 2 5t;-eos»5ig) o«*«-c»»i-4. 

ii:44o ®6<0 (a) - (c) li¥t»^B3t»t 
7***'* Ht<Mftv»(i'<> K«*»n*£ttt±J6Ufc 
[0 0 18] ttS^O. 2X (1/1 0 s ) <0S51i&il 

« (s i : 6. 7 w t %<r>mi3^mmmm 

*U 8*3N®ft*3fcftJ:B*&&i:«>H$*P'<*:. 
S*Ojfl^(i, 3 7*1 kHz, B= 1 TO^X'Wm. 
LfcttSKT-, ■) 7 ? f- AOfjffi4>'£.>S5^'b 1 m8£:fl£fi: 
ST-ffo/co ■?<r)%%i®7\Z7f;-t<, |5)|ll(;<titlf, * 
lfV/»3*«»5MEl 0 0kg f'/cm*£Lt (II 
U 2 5TCT-0«*^S) <0«*5WT-g*L£*#£Cg 

[0 0 1914*, h7>^^'J 7^ h;K7)ttfflB#Cli 
3.7*lBa8Eli»JBlUJ: •) 1 0 0T:JEU:USi-&«fr4( 

*a-c«>»*»ao*v»to i 5ot:t-o« 

*5£gA { 2 0 k g f /cm 2 W±<Oico) iftft-fZZ 



(4) 4fK)¥8-l 11322 

6 

[0 0 2 0] HSfi, 5fe»Ci£'<fc**ll/h»J(>?il/c3 7 
r^LTUO, I5JHO (a) lilBS. (b) <i$B 
HI, (c) li¥®E)'C&&o C<0 3 7(igl3 (a) Cjf 
t*'-f7'<7)3 75r+';i- h^«L^{><0T'*."), 37<0P 
SE<0plB|(:SiE^i6]<OiTm7 a t^T, -?-<0±^ic>37 
OBft«fl5H||U*l*|flIOST«7b, 7c£ST, 3 
7<0E3FSI:ST157 a, 7 b t 37*IILfc*> h 4 

[0 0 2 1 ] ZOXolZ#n>Y{ftit>2i\tc37lZO\.>X 
10 ti, #*h4 tST«7 a, 7 bH, #*f 4 t37| 
AffittlH, ST«7 a- 7 c t3 7««ffl5*tl $ 
<bC, lt«7a, 7 b, 7c<O#0?;, 
00 kg f/cm 2 HIU 2 5tT*<0««^«) W± 

K4^^T«7<0«S** J S«)(:»lt$h-&. 4*, 

[0 0 2 2] 0 6 U^i-i i 4*' + 7 7g& 3 

t4 37CJ3v^T, Z<r>*fMv-fU<r>-k$$ (If?) i: 
20 ioTIi, SSH v4«5 0Ja±O#«tt#*&44** 

4M0Okgf/cm ! H± (ffiU 2 5 
K) 0«3iS>JT-g*t4£W ? « : 4L^o H9li, CO 
J: t 4*> v f» 3 G*"*— 9- 5 ^ALfc37«« 
0St*LTv»4. 4*5, iOi-iiart, 
H»*ui«)37l»*»tf*»-#WUjlttSil*. 4 
fc, ^y^l^^-^tjf AL/c^t(037(0« 
'aWtLTI*, Pdxlf, HI 5C^tJ:H-^iflf 
4£t* f T*#4. HBO (a) (i*** M$#li&<03 7:$: 
50 #«9ffiil£7jH-IEB0, (b) (i.i**h4gJ:Ur3T£ 

7 * m&x-Tfkt mm ht** 4 . 
[o o 2 3] mi oii, jaa* f o. 2x d/i o«) 
osa?i?P« (Si : 6. 7 w t %oft:&Att&xg| 

te) tfflv^T, +> y 7S5*M mm<0*7 h37 (CS 
100) £ft§?L, ^-O^^yTSfUjfAtiX^— t 

tOT-*4. §37^^!;, »)-t3 7»S£85*t« 

MSUK^l 1 0 k g f /cm 2 (lit, 2 5T:T*<0« 
40 *Bft) <r>7 i") **«»atfflv»r«3tLfc. 4/c, 
S#<0ifl^li, *-/h 37*1 kHz, B=imi| 
T'SiSL^BT*, *^ 3 7<0iE®*'t, 1 0 c mg£*l 

[0 0 2 4] mi OCfcillf, X^— 9-0*tSUi OS 
: &OSg|CW'b*'4itt>*%t), J.oCitliX^— ")-0 

<, ^7 7OP5iH<0 3 7iIgi-eotO*@^-r4Cc; 

tfrnrnx-frhztiTjufeix^z,, mi oog**^, 

50 ^-tOgSHv* f 5 O*«?a*0<«&UW)DLT 
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(5) 



S - 1 1 1 3 2 2 



S 



is*), Lfc**oT, +' J r y7*SB(;7.^— ^^}f At^Ji 
&li, gSHv^5 0)U<0^^-t?:ffl^:td s M 

+ >*-7x«oifinc w*m\ gg^^f ;?, 7* 

10 0 2 5) tfc, 3 7*tta-f*fRlfH£n«>Stt* 
91^7, *3 7t(>i:-tO!iliB«rfll*«**l*I-C»» 

Bill (i), (b) UjgSUJ^flWBWB 
*Siifc3 70«*«t3H-. a*. 6 

10 0 2 6] SUli, *§ST»2**«WULfc#o 
T«»?^S 200kgf/cm 2 0«#»-C«* Lfc« 
(EI 37) &<>>I>'U£37 (*yf37) ICO 

a*tt*^-f. HI 2 (a) - (f) liSU <7>&3 70 
«/&£jjrt*>OT\ 012 (a) lisK* H»ao**1? 
ofcE I 37, 01 2 (b) li^ffiSr&gLfcE I 3 
7, Hi 2 (c) (i^hffiaLJ.oJSWfc&^LfcE 

1 37, HI 2 (d) (!;<> K«f*t»0*«rffofc*7 f 
3 7, HI 2 (e) immiffiStLtli) v 1-3 7, 01 

2 ( f ) tt/t > KB* lR^%m i®& L tz iJ v h 3 7 



* [0 0 2 7) CORBTJi* aTttfcL-CBS^O. 1 
5X (1/1 0*)-«>ft&*B1E (S i : 6. 5wt% 
<r>$kHfa&m$mm »i37UTEI-9 
6 r, ifc, #3 

7fc ITCS 4 0 0***l4'iifl£BL£:. &37li, ¥ 
+ y/W*fc0 tL, 3 7«JS«#]OfciSTtt2* 
«*5SS* { 1 5 0kg f/cm l O»*»T«»Lfc. 
S^OiDJett, &37r2kHz, B=0. 3T<D£ft 
-eBBLfcttg-e, 3 7iEB*f> 1 0 c mmitz&WLV 
JO ffo/Co $11:1 itlf , h KT'@5e 

Ki:<t*@5Et?r#ffl-t*-t(:J:oT$ibU3 

[0 0 2 81 Jfc, *^^3 7(i7-Xt-gi:«t l)« 
SU^«K«7)S»@^S0 f 3'f;P@a* t: ir?n, ^Jx 
u x 9Tfi»-r*ai*iii<o«Bair3 4 ;ko«»i; i & 
ItiWitft. fti:&^fc^#^Tg|5&l/ f ^7-/S& 

olf A £ -f-o«»JWi: i £ @5e, h u i Z®K>m 

ISiMot, 3 7tott*<o^@(;i^>^S!)^L< 

#';iAf)VS»lliOJ:ii:e 

-g-U^S d B W±<D^a:#a* it o 
[0 0 2 9] 
[SI] 





B ft £ i£ 


B?(d8A) 


E I 37 


#*H»*fto |ai2(a) 


42 


=»T«®tD»fc | 012(b) 


39 




36 




/<^K«ftM»t jiai2(ii) 


44 


=*TigffiO*g& |012(e) 


41 


✓<^K18*frtf +=»T$»ffitO£& | 012(f) 


38 



[0 0 3 0] 40 

[*ifef»] 

(Uttffll) BMM^^*^fa«$r3 7#iLT, 
H3 (C) C^tJ:d«fi|JlftHl^^-/-CJ.o.-K»Mf 
*S<lfc3 7*flEllU :037iffi^F7>X (4 
00H 2, 2 0 0 kVA, 3 ft) OP/fSrilfcE Ifc. C 
<O*JS05r-<±3 7»SSE*tl I'n l<Og£MXU2i:%L 
^OStSjgO«»aiJT-«»L^37t, ££3Tg52 
5-«*^JT*«*-ti-r, **h8*>0<k!rfro/.:3 7£ft= 
S?U #3 7i;ov>TS#05B^lfi : o^ 0 4-15, §3 
7<i, ^'Jxxf ^*7-XO^g»cJ:t}SlU^»1g 50 



BIS* 2 7 dBOfe#grtT-'J7? h A>ffoW¥'b&frb 
ImSftfcftgTfto/Co 

[0 0 3 1] BSifl5t<0g$*, 37#<OiISLr-coiaS 
ffii££iT8B2 3 0g*&#i Hi:i2i:7Pt. m 
S?i:fcv>-C, &S«5. OX (1/1 0 6 ) (iS i : 
2. 8wt%<0il^|Sjttit^aifi, B3B1. 2X (1 
/l 0 s ) (is i : 5. 5 w t %o£#ftH£iSB«u 
aittO. 2X (1/1 0 s ) (IS i : 6. 45wt% 

?fc%.x-<Dmw.<?>&ttm t i. 5x (1/1 o 6 ) 
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9 

<Dm%®fcZm\ ST* 2 0 0kg 
fcLTEX-COSSOj&HfcPl. 5X (1/1 0 6 ) 

Lfci>3 7Cf5KT5 d Btt±0»#fi:*SWIW t f»'bii 

•Tvv& 0 

[0032] [mm® 2) mwmm%z>m%m%z=> 

7$ t Ltv 13 (C) K^-TJ:$4iMHkC>*<f-/-e 
J.o**H*Ji>Sii/c37S:ft»L. CW37£SfflL 
tzh<7>* (1kHz, 50kVA, J£ffl) <OS^«riffl 

=S-C3G2 fc.+OUh 4 UJ:4»attlt»fc1S*ill«2 0 0 
k g f/c.m i! 0«^?iijT-«ifL^37t, £#STS& 
2 RlFtf* h«*fiMt«*»*#J-e««L4rv»37*ft 
^^TUo^TS^eoiffl^^fto/Co &±5, &3 
7 14, .fUxXr **.«7 - X *>*ft i; i 0 mm L fc*S« 
WWl&tHjeRtfs 4 ^S^rffo/co B*OflU5eli, 
lfSrg-2 7 d B<0£fcSg|*J-C h 9 > Xlilffi4>4>t&a><b 1 

[0 0 3 3 J S#Oiffl^S*^> 3 7#«H**fH«0» 

5« t « # a r « 2 aif h «?*#ita5o««^ft t 

3i:^t. W*UiJv»T, JSMH3. ox (l 
/io 6 )iiSi:2. Owt%ofcJfittaSIS, 

iSMttO. 9X (1/1 0«) (4S i : 6. lwt%0 

**rttta*fli*, aa*-o. 3x u/io 6 ) it 
s i : 6. 8 w t %o**i6jttaaiai«-c*>4o pisu- 

itUf, 3 7#tLTit»-Cfl)a5«)|ft*Hl*»l. 5X 
(1/1 0 6 ) UTO&SffiEtJBt", ^#iT652S 
VsK* H»*ftlt»***»*2 0 0kgf/cm ! tt 
lOiMltliLfcaTfltl*, = 7*tfc LT*StC 
OJgMO»Jttt*«l. 5X (1/1 0 6 ) 
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